Participation of spinal monoaminergic and cholinergic systems in the regulation of adrenal tyrosine hydroxylase.
The role of spinal pathways in the regulation of tyrosine hydroxylase activity (ATHA) in the adrenal medulla was characterized in adult rats with surgical transection of the upper thoracic cord. The animals received injections of centrally active agonists, which could then act on the sympathoadrenal preganglionic neurons isolated from their supraspinal afferents. All agonists tested produced distinct increases of tyrosine hydroxylase activity in rats with a surgical sham operation. The injection of quipazine or oxotremorine into spinalized rats led to decreased tyrosine hydroxylase activity. Clonidine and several dopamine agonists did not affect tyrosine hydroxylase activity. Considering the mechanism of the observed changes in tyrosine hydroxylase activity it is concluded that the changes are mediated by neural pathways and that variations in the secretion of adrenocorticotrophic hormone (ACTH) do not play a role. The results suggest (a) that there are serotonergic and cholinergic (muscarinic) receptors in the lower thoracic cord generating a net inhibitory action on tyrosine hydroxylase activity; and (b) that increases of tyrosine hydroxylase activity mediated by dopaminergic drugs probably originate from areas rostral to the thoracic cord. It is possible that an alpha-adrenergic system participates in the regulation of tyrosine hydroxylase activity in the adrenal medulla.